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WO 98/15356 discloses a disc attachable to a CD having location information, said disc 
having microchannels and whereon binding reaction takes places which is optically 
detected. 

WO 98/12559 discloses the synthesis of molecules on a CD having location address 
information. The binding of the synthesised molecules with an analyte of interest is 
optically detected. 

None of the above documents discloses a solid support disc comprising an area on a 
surface of a solid support containing a non cleavable capture molecule for binding a 
target molecule and a separate area on the solid support disc for registered date, 
wherein the results from the binding and registered data areas are read using different 
reading devices. 

Re Item VIII 

Certain observations on the international application 

1 . The application does not meet the requirements of Article 6 PCT in that the scope 
of the claims lacks clarity. The precise meaning of the phrase "..registered data" 
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used extensively throughout the claims and description is vague and obscure. It 
would appear to include any data relating to any aspect of control of the disc, 
address location of the capture molecules or details of experimental protocols and 
results (see pages 5, 7, 8, 18 and 19). The ambiguity is compounded by the use 
of "possibly" in claim 25 with regard to the presence of reactants and on pages 5 
and 7 which could be interpreted to mean that the presence of the data on the 
disc is not an essential characterising feature. 

1.1 In addition, the application does not meet the requirements of Article 6 PCT for the 
following reasons:- 

(a) The features "radiation" claim 7, "radioactivity" claim 8, "magnetic particle" 
claim 11, "fluidic contact" claims 16 and 21 and the subject matter of claims 
26-28 are not clearly supported in the body of the description. 

(b) The dependency of claim 21 is incorrect. 

(c) The embodiments concerned with the use of microchannels disclosed on 
pages 14 and 20 are inconsistent with the acknowledged fact distinguishing 
the present application form the cited prior art that the presence of 
microchannels renders reading of the result of binding of the target molecule 
difficult. 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 



WO 99/35499 



4 



PCT/BE98/003j$| 




15 



20 



25 



adapted to bind a first site on a chosen analyte and ~a 
second side member adapted to bind a second site of said 
chosen analyte. The signal is measured when the analyte is 
fixed upon the first side member and the second side 
member. Thereafter, the spacer is cleaved and the fixation 
of the analyte allows the detection of a positive signal. 



method and device is submitted to various false positives 
or false negatives in the detection of various complex 
analytes, which could develop various interactions with 
said cleavable signal elements. 

Summary of the invention 

The present invention is related to a method 
for the detection and/or the quantification of a taraet 
molecule as described in the claims . 

The present invention is also related to a 
disc having fixed upon its surface a non-cleavable capture 
molecule as described in the claims, and which can be used 
in the detection and/or quantification method according to 
the invention. 

Another aspect of the present invention is 
related to a preparation process of said disc, a diagnostic 
kit comprising said disc, a diagnostic and reading device 
comprising said disc or a diagnostic and reading device 
which allows the reading and the analysis of the daca 
present upon the disc according to the invention. 

Technical characteristics of the "disc" 

By the term "disc" is meant a flat solid 
support (usually in the form of a disc) which comprises a 
hole that allows its rotation according to an axis (A) 



However, this complex and expensive detection 
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communications with remote display or data analysis 
systems. 

One remarkable aspect of the disc according 
to the invention is the density of the microscopic array of 
possibly pre-registered data patterns embedded within the 
disc materials. It is an optical storage using a laser beam 
to detect impressions in the surface of the reflective 
disc. The ability to compress data to such a fine degree 
and read it back accurately gives the disc according to the 
invention one of its defining characteristics, the 
capability of storing huge amounts of data (for a compact - 
disc of audio data, the amount of storing is around 650 MB 
of data) . 

The disc according to the invention could be 
adapted for the penetration and refection of various laser 
beams upon various polymeric or metallic layers. 

For example, laser devices used for emission 
of a laser beam and lecture of a reflected laser beam may 
advantageously comprise a hologram disposed between the 
disc and a photometre. 

The disc is in general of 1.2 mm thick and 
4.72 inches in diameter, but smaller supports also exist 
and could be adapted for specific applications (such as 
binding between a capture and a target molecules into a 
Petri dish) , and the thickness can be adapted according to 
the technical requirements of the capture molecule and the 
detection method of the invention used. 

The disc can incorporate grooves to conduct 
the lecture by a laser beam. In said grooves are 
incorporated "registered" data that can be thereafter 
analyzed and advantageously transcripted into digital data. 
Preferably, said registered data are in the form of binary 



WO 99/35499 PCT/BE98/00206 

10 

said layer without difficulty and to detect the binding 
between a "target" molecule and its "capture" molecule or 
the result of said binding. If necessary, said layer may be 
omitted before or after the binding between capture and 
target molecules* 

To successfully communicate by means of 
nothing than a series of pits in a disc requires computer 
processing and some already available high- technology 
wizardry. At no point does the laser's read mechanism ever 
touch the disc surface; all data is preferably conveyed by 
reflections of the laser* In a normal audio CD, the laser 
beam takes a certain amount of time to return when it is 
reflected off the lands, but it takes longer to travel if 
it is swallowed up and reflected by pits. The depth of the 
pit is engineered to be 1/4 the wavelength of the laser 
light. If the reflected beam from the pit cancels out the 
beam from the land, a signal transition is obtained. Signal 
transitions (signaled by the beginning or end of a pit) 
represent binary l's. If there is no signal transition, 
this indicates a binary 0. 

One particular feature of commercial 
CD-drives is their property to read such pits and deliver 
data at unpriseve 900 Kb/sec, making this laser reflector 
technology particularly suitable for the reading not only 
of the registered pits but also the result of the binding. 

To maintain synchronization while reading the 
data patterns, the CD drive uses self -clocking mechanism 
that is commonly found in hard disk drives, which is called- 
Run Length Limited. Because data exists within finite 
divisions on the spiral track, each data division extends 
approximately 3 00 nanometers, the CD-microcontroller can 
produce regular clock signals by synchronizing to the speed 
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Specific areas of the disc according to the 
invention can be dedicated to the reading of the reaction 
that is the result of the binding between the target and 
the capture molecules. These specific areas are parts of 
the disc surface according to the invention or an area of 
the disc on which a second material is fixed and whose 
surface comprises the capture molecules. These areas can be 
a cavity in the disc. Said second material is a strip of 
plastic upon which the binding between the target and the 
capture molecules has already been performed and which is 
thereafter fixed upon the disc for its specific reading. 

Advantageously, each strip can be loaded with 
several different capture molecules that will react 
specifically with the same sample or different samples to 
be analyzed. Thereafter, the signal can be read 
individually or simultaneously upon the same disc. A 
classical disc like a compact-disc could be able to handle 
2 0 or more of such strips. 

Preferred embodiments that are most 
advantageous for manufacturing and operation of the 
compact-disc of the invention have dimensions within one or 
more of four pre-existing formats : 

- 3-inch compact disk (CD), having a radius of about 3 . 8 cm 
and thickness of about 1 mm, 

- 5 -inch CD, having a radius of about 6 cm and a thickness 
of l mm, 

- 8-inch CDV (commercially termed a "Laservision" disk) , 
having a radius of 10 cm and a thickness of 2 mm, and 

- 12 -inch CDV disk, having a radius of 15 cm and a 
thickness of 2 mm. 
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JL Fixation of capture probes on ami na ted CDs 

2 solutions were prepared, one containing CMV 
capture probe and the other containing HIV capture probe. 
These solutions were MelM 0.01 M pH 7.5 buffer containing 
denatured DNA capture probe (CMV or HIV) at a concentration 
of 2 /xg/ml and carbodiimide at a concentration of 
1 . 6 mg/ml . 

3 x 2 0 fj.1 of these solutions were spotted on 

two aminated CDs and these CDs were incubated at 50 °C for 
5 hours in a wet atmosphere. After three washes of 5 min 

with NaOH 0.4 N + Tween 0.25% at 50 °C, these CDs were 

rinsed 3 times with water and dried at 37 °C for 30 min. 

3. Hybridization of CMV biotinylated DNA on CDs 

Both CDs were incubated 5 min in NaOH 0 . 2 N 
for denaturating capture probe , then rinsed with 0.1 M 
maleate buffer pH 7.5 with 0.15 M NaCl . These CDs were 
then incubated in a hybridization solution containing 
denatured DNA salmon sperm 10 0 /ig/ml, SSC 4X, Denhardt 5X 
and denatured CMV biotinylated DNA at a concentration of 
70 ng/ml for 2 hours at 65 °C . After hybridization step, 
the CDs were washed 3 times with 0.01 M maleate buffer 
containing 15 mM NaCl and Tween 0.3% at room temperature. 

The first CD was then incubated with 0.1 M 
maleate buffer containing 0,15 M NaCl, 0.1% milk powder and 
streptavidin-peroxidase 1 /zg/ml for 4 5 min at room 
temperature. After conjugates incubation, both CDs were 
washed 3 times with 0.01 M maleate buffer containing 15 mM 
NaCl and Tween 0.3% at room temperature. 
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4. Detection of hybridized DNA 

The first CD was then incubated for 10 min in 
TMB solution (Medgenix) . A picture was taken of this CD 
after 1 min of this incubation to see blue color appearing 
where positive hybridization occurred (Fig. 4), The result 
can be obtained by absorption of transmitted light through 
the CD. 

Example 2; D etection of DNA on CD with maser detection 

The DNA capture probe was spotted on the CD 
surface and the hybridization with the target DNA were 
identical to the example 1. For the detection of the 
biotinylated hybridized DNA, the CD was incubated with 
0.1 M maleate buffer containing 0.15 M NaCl , 0.1% milk 
powder and streptavidin-colloidal gold (Sigma, St-Louis, 
USA) 1 ^ug/ml for 45 min at room temperature. The CD was 
further incubated 3 0 min in a solution made of equal volume 
of Solution A and B from Silver enhancement kit (Sigma, St- 
Louis, USA) in order to have silver precipitate where 
positive hybridization occurred. This CD was recovered 
with a gold layer to allow a laser CD player to read 
information written on the CD and to read the interference 
due to silver precipitate (Fig. 2 and 3) . 

Example 3 : Detection of protein on CD by light absorp tion 

The CD used were partly inprinted with data 
on pits and this part was covered with gold. The fixation 
of the capture molecules was done on the periphery of the 
CD, directly on the plastic surface. 
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1. Carboxyla tion of CD 

First CDs were incubated 30 min in NaOH 1 N 
at room temperature then rinsed 3 times with water and 

dried at 37 °C for 3 0 min. 

2. Fixation of antibodies on CDs 

Three different types of antibodies were 
fixed on the carboxylated CD: antibodies against bovine 
serum albumin, antibodies against fluoresceine (for 
negative control) and antibodies against streptavidin (for 
positive control) * 

20 jxl of three different solutions of borate 
buffer 0.02 M NaCl pH 8.2 containing carbodiimide (Acros) 
at 1 mg/ml and one type of the three different antibodies 
at 10 fig /ml were spotted on three different pieces of CD. 

These spots were incubated overnight at 4 °C, and then 
rinsed for 10 min with glycine buffer 0.1 M pH 9.2 
containing casein at 0.1%, then twice with glycine buffer 
0 . 1 M pH 9.2 containing Tween 2 0 at 0.1% for 5 min and 
finally twice with glycine buffer 0.1 M pH 9.2. The CDs 

were dried at 3 7 °C during 3 0 min. 

3. Detection of bovine serum albumin by ELISA technique on 
CD 

The CDs were incubated at room temperature 
with the three different antibodies fixed onto the surface 
with a solution of serum albumin at 10 /xg/ml in PBS 
containing 0.1% of casein. The incubation was for 90 min. 
The CDs were rinsed 3 times with PBS containing 0.1% of 
Tween 20, and then incubated with biotinylated antibodies 
against serum albumin at 2 0 fxg/ml in PBS containing 0.1% of 
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. casein for 45 vain. They were then rinsed 3 times with PBS 
containing 0.1% of Tween 20, and then incubated for 4 5 min 
the CDs in a solution of PBS containing 0.1% of casein and 
either Streptavidin-peroxi'dase at 1 fig /ml . The CDs were 
5 rinsed 3 times with PBS containing 0.1% of Tween 20. For 
detection, the CD where streptavidin-peroxidase was fixed 
were incubated in a solution of TMB and pictures were taken 
after 2, 4 and 6 min under camera to see blue color 
appearing where we had spotted antibodies against BSA and 
10 against streptavidin . 

Example 4; Detection of proteins on CD with laser detection 

The albumin was spotted on the CD surface and 
the reaction with the antibodies were identical to the 

15 example 3. The conjugate used to react against the 
biotinylated antibodies was a streptavidin-gold. It, was 
incubated for 45 min in a PBS solution containing 0.1% 
casein at a concentration of 1 /zg/ml . The streptavidin- 
gold served as a center for silver reduction. A solution of 

20 "silver enhancement 1 ' (Sigma) for 15 min at room temperature 
was used* Silver precipitation was seen at the place where 
antibodies against BSA and against streptavidin were 
spotted. A variation in the light absorption was observed, 
due to the precipitate and the size of the precipitate 
25 which are about 1 in diameter. The presence of pits was 
found by reflection of the laser beam (Fig. 5) . 

Example 5= M agnetic detection of DNA or protein on CD 

Detection of hybridized DNA or protein on CD 
30 support can be achieved by magnetic process. Biotin bound 
to DNA or antibodies can be recognized by streptavidin 
conjugated to ferro-fluid (Immunicon, Hungtinton Valley, 
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CLAIMS 

1. Method for the detection and/or the 
quantification of a target molecule present in a sample, 
preferably a biological sample, comprising the steps of : 

- allowing a binding between said target molecule and a 
capture molecule fixed upon the surface of a solid 
support being a disc comprising registered data, said 
binding resulting in a signal, 

- allowing a detection and/or quantification of said signal 
with the proviso that said signal is not obtained through 
cleavage of capture molecule. 

2* Method according to claim 1, characterized 
in that the capture and the target molecules are nucleotide 
sequences . 

3. Method according to claim 1, characterized 
in that the capture and target molecules are respectively 
either antigens or antibodies. 

4. Method according to claim 1, characterized 
in that the capture and target molecules are respectively 
either receptors or ligands of said receptors. 

5. Method according to any one of the 
preceding claims, characterized in that the detection 
and/or the quantification of the signal is obtained by 
reflection, absorption or diffraction of a liqht beam, 
preferably a laser beam, or variation of an electromagnetic 
field. 

6 . Method according to any one of the 
preceding claims, characterized in that the detection 
and/or the quantification of the signal is obtained by a 
fluorescent light emission after excitation of the bound 
target and capture molecules by a light beam. 
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7, Method according to any one of the clai-ms 
1 to 4, characterized in that the detection and/or the 
quantification of the signal is obtained by a direct 
emission of a light beam, a radiation or a magnetic field, 
which is a result of the binding between the target 
molecule and its capture molecule. 

8, Method according to claim 6 or 7, 
characterized in that the emission of a light beam is 
generated by a bound molecule which is selected from the 
group consisting of molecules having chemo, bio, fluoro, 
radioactivity and/or electroluminescence light or 
radiation . 

9, Method according to any one of the 
preceding claims, characterized in that the binding between 
the target and the capture molecules generates a 
precipitate, preferably an opaque or magnetic precipitate 
such as a deposit of a colloidal metal reagent, preferably 
a silver precipitate, upon the surface of the disc and/or 
the corrosion of one or more layer (s) of the surface of the 
disc . 

10, Method according to any one of the 
preceding claims, characterized in that the binding between 
the target and the non-cleavable capture molecules allows 
the fixation of one or more molecule (s) used in the 
detection and/or the quantification of a signal which 
results from said binding. 

11* Method according to claim 10, 
characterized in that said other molecule is a microbead or 
a magnetic particle. 

12 ♦ Method according to any one of the 
preceding claims, characterized in that the signal is 
obtained when the disc is rotating upon its axis (A) . 



WO 99/35499 PCT/BE98/00206 

34 

13 . Method according to any one of the 
preceding claims, characterized in that the registered data 
of the disc are binary data, preferably grooved binary 
data . 

14 . Method according to any one of the 
preceding claims, characterized in that the disc is a 
compact -disc . 

15 . Method according to any one of the 
preceding claims, characterized in that the registered data 
allow the treatment and the interpretation of the signal 
resulting from the binding between the capture and the 
target molecules. 

16. Method according to any one of the 
preceding claims, characterized in that the disc comprises 
micro-channels connected and in fluidic contact, 

17. Disc comprising registered data, 
characterized in that it further comprises, fixed upon its 
surface, a non-cleavable capture molecule which allows a 
binding with a target molecule to be detected and/or 
quantified . 

18. Disc according to claim 17, characterized 
in that the non-cleavable capture and/or the target 
molecules are selected from the group consisting of nucleic 
acid molecules, preferably nucleotide sequences, antigens, 
antibodies, receptors, ligands of receptors, peptidic or 
proteinic molecules, lipids, saccharides, haptens, 
f luorophores, chromophores, catalysts, new macromolecules 
obtained by combinatorial chemistry or a combination 
thereof . 

19. Disc according to claim 17 or 18, 
characterized in that the registered data of the disc are 
binary data, preferably grooved binary data. 
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20. Disc according to claim 19, character! z.ed 
in that it is a compact -disc . 

21. Disc according to any one of the claims 
any of the claims 17 to 21, characterized in that it 
comprises microchannels connected and in fluidic contact. 

22. Preparation process of the disc according 
to any one of the claims 17 to 21, which comprises the step 
of a fixation upon the surface of a disc comprising pre- 
registered data of a non-cleavable capture molecule through 
a photoactivation of said capture molecule. 

23. Process according to claim 22, 
characterized in that the non-cleavable capture molecule is 
obtained through a covalent link between an extremity of 
the capture molecule and the surface layer of the disc* 

24. Process according to claim 22 or 23, 
characterized in that the disc surface is recovered by a 
protective layer, preferably made of organic compound, 
which allows or improves the protection and stabilization 
of the non-cleavable capture molecule and/or the 
protection, stabilization and/or detection of the binding 
between the target molecule and its non-cleavable capture 
molecule . 

25 • Diagnostic kit comprising the disc 
according to any one of the claims 17 to 21 and the 
reactants allowing the binding between a target molecule 
and its capture molecule and possibly the reactants 
allowing the detection of the signal which results from 
said binding. 

26. Detection and/or reading device which 
allows the detection and/or the quantification of the 
signal which results from the binding between a target 
molecule present in a sample and its capture molecule, and 
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which comprises the disc according to any one of the claims 
17 to 21 or the kit according to claim 25, and means for 
the detection and/or quantification of said signal. 

27. Detection and/or reading device according 
5 to claim 26, being a reading compact-disc device. 

28. Detection and/or reading device according 
to claim 27, characterized in that it comprises a first 
reading head for the reading of registered data upon the 
disc and a second reading head for the detection and/or the 

10 quantification of the signal which results from the binding 
between target molecule and its capture molecule. 

29. Detection and/or reading device according 
to any one of the claims 26 to 28, which comprises 
additional means for the purification of the target 

15 molecule, the specific cleavage of the target molecule, the 
possible genetic amplification of said target molecule 
within an integrated detection and/or reading device. 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The application meets the criteria of Article 33(2) and (3) PCT in that claims 1-29 
are novelty and inventive. The use and production of a solid support disc 
comprising an area on a surface of a solid support containing a non cleavable 
capture molecule for binding a target molecule and a separate area on the solid 
support disc for registered date, wherein the results from the binding and 
registered data areas are read using different reading devices is neither disclosed 
nor suggested in the cited prior art. 

2. WO 97/21090 discloses an optical sensor unit in disk form having a noncleavable 
capture molecule thereon and information. Binding is detected by a single optical 
system. Moreover, the binding reaction takes place in microchannels embedded 
in the surface of the disc and not on the surface itself which leads to difficulties in 
reading the result of the binding reaction due to diffusion of the light beam through 
the surface material before reaching the microchannels. WO 96/09548 discloses 
use of the compact disc format to detect ELISA reactions. Address and location 
information is obtained from the modulation of the binding signal. 

3. All claims meet the criteria of Article 33(4) PCT with regard to industrial 
applicability. 



Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 



1 . Patent No: EP 0 887 645 Publication date: 30. 12.98 

Filing date: 23.06.97 
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.2. Patent No; EP 0 886 141 Publication date: 23. 1 2.98 

Filing date: 03.06.98 
Priority date (valid claim): 23.06.97 

3. Patent No: WO 98/1 5356 Publication date: 1 6.04. 98 
Filing date: 08.10.97 

Priority date (valid claim): 08. 1 0. 96 

4. Patent No: WO 98/1 2559 Publication date: 23. 03. 98 
Fifing date: 19.09.97 

Priority date (valid claim): 20.09.96 

EP 0 887 645 and EP 0 886 141 both disclose optical sensor units (disc, CD having 
reference information thereon) with a biochemical ligand attached and binding being 
detected. 

WO 98/15356 discloses a disc attachable to a CD having location information, said disc 
having microchannels and whereon binding reaction takes places which is optically 
detected. 

WO 98/12559 discloses the synthesis of molecules on a CD having location address 
information. The binding of the synthesised molecules with an anaiyte of interest is 
optically detected. 

None of the above documents discloses a solid support disc comprising an area on a 
surface of a solid support containing a non cleavable capture molecule for binding a 
target molecule and a separate area on the solid support disc for registered date, 
wherein the results from the binding and registered data areas are read using different 
reading devices. 

Re Item VIII 

Certain observations on the international application 

1. The application does not meet the requirements of Article 6 PCT in that the scope 
of the claims lacks clarity. The precise meaning of the phrase "..registered data" 
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used extensively throughout the claims and description is vague and obscure. It 
would appear to include any data relating to any aspect of control of the disc, 
address location of the capture molecules or details of experimental protocols and 
results (see pages 5, 7, 8, 18 and 19). The ambiguity is compounded by the use 
of "possibly" in claim 25 with regard to the presence of reactants and on pages 5 
and 7 which could be interpreted to mean that the presence of the data on the 
disc is not an essential characterising feature. 

1.1 In addition, the application does not meet the requirements of Article 6 PCT for the 
following reasons:- 

(a) The features "radiation" claim 7, "radioactivity" claim 8, "magnetic particle" 
claim 11, "fluidic contact" claims 16 and 21 and the subject matter of claims 
26-28 are not clearly supported in the body of the description. 



(b) The dependency of claim 21 is incorrect. 



(c) The embodiments concerned with the use of microchannels disclosed on 
pages 14 and 20 are inconsistent with the acknowledged fact distinguishing 
the present application form the cited prior art that the presence of 
microchannels renders reading of the result of binding of the target molecule 
difficult. 
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adapted to bind a first site on a chosen analyte and a 
second side member adapted to bind a second site of said 
chosen analyte. The signal is measured when the anaivte is 
fixed upon the first side member and the second side 
5 member. Thereafter, the spacer is cleaved and the fixation 
of the. analyte allows the detection of a positive signal. 

However, this complex and expensive detection 
method and device is submitted to various false positives 
or false negatives in the detection of various complex 
analytes, which could develop various interactions with 
said cleavable signal elements. 

The document WO97/21090 describes a disc 
comprising a solid support, an entrance for a biological 
sample to be analyzed and inside said solid support 
15 microchannels for the various treatments of said samole . 
The other side of said flat solid support in the form of a 
disc comprises electromagnetic encoded instructions for the 
control of the rotation of said disc. The biological sample 
is present in a fluid which can be dedicated to various 
20 microchannels according to a centripetal movement. 

The document WO9 6/0 954 8 an apparatus and 
method for carrying out analysis of biological, chemical or 
biochemical samples upon an optical transparent disc. Said 
general optical analysis technique could be adapted to a 
25 compact disc by scanning its surface to which a sample has 
been attached, with a light beam which is substantially 
focused on that surface. Position codes can be imprinted at 
discrete regions around the innermost track, incrementing 
by one between each position. The codes are incremented 
from track to track. Alternatively, address information mav 
be distributed according to a track sector arrangement in 
the same way and servo-codes are encoded onto magnetic 
flo PPy and hard disks. In said system, any biological 
material attached to the upper surface will be interfered 
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with light exciting the disc. Light reflected by th 
reflective layer will be modulated with the information 
digitally encoded into the disc so that the output of ch^ 
detector will be similarlv modulated. 



Summary of the invention 

The present invention is related to a method 
for the detection and/or the quantification of a target 
molecule as described in the claims. 

The present invention is also related to a 
disc having fixed upon its surface a non-cleavable capture 
molecule as described in the claims, and which can be used 
in the detection and/or quantification method according to 
the invention. 

Another aspect of the present invention is 
related to a preparation process of said disc, a diagnostic 
kit comprising said disc, a diagnostic and reading device 
comprising said disc or a diagnostic and reading device 
which allows the reading and the analysis of the data 
present upon the disc according to the invention. 

Technical character-is tics of the "disc 1 ' 

By the term "disc" is meant a flat solid 
support (usually in the form of a disc) which comprises a 
hole that allows its rotation according to an axis (A) 
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svs terns . 



One remarkable aspect of the disc accordinc 
to the invention is the density of the microscopic array of 
5 possibly pre -registered data patterns embedded within the 



10 



disc materials, it is an cotical storace usinc a la 



o detect impressions in the surface of 



aser oeam 



the reflective 



disc. The ability to compress data to such a fine degree 
and read it back accurately gives the disc according to the 
invention one of its defining characteristics, the* 
capability of storing huge amounts of data (for a comcact- 
disc of audio data, the amount of storing is around 550 MB 
of data) . 



The disc according to the invention could be 



15 adapted for the penetration and refection of variou 
beams upon various polymeric or metallic layers. 



s laser 



For example, laser devices used for emission 
of a laser beam and lecture of a reflected laser beam may 
advantageously comprise a hologram disposed between the 
2 0 disc and a photometre . 



The disc is in general of 1.2 mm thick and 



- .72 — inch e s in diameter, but smaller suoport s also exist 



and could be adapted for specific applications (such as 
binding between a capture and a target molecules into a 



25 Petri dish) , and the thickness can be adapted according to 
the technical requirements of the capture molecule and the 
detection method of the invention used. 

The disc can incorporate grooves to conduct 



the lecture by 



a 



laser 



^ — ■ lit. 



30 incorporated "registered" data that 



sa:a crooves are 



cx 



naiyzed and advantageously transcript ed into dicrital 



Preferably, said registered data are 
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5 CLAIMS 

1. Method for the detection and/or the 
quantification of a target molecule present in a sample, 
preferably a biological sample, comprising the steps of : 

— allowing a binding between said target molecule and a 
10 capture molecule fixed upon a side of the surface of a 

solid support being a disc comprising registered data, 
said binding resulting in a signal, the registered data 
being located on areas separated from the areas dedicated 
to the reading of the signal resulting from the binding 
15 of a target molecule and a capture molecule, 

— allowing a detection and/or quantification of said signal 
with the proviso that said signal is not obtained through 
cleavage of capture molecule, and 

— reading the registered information and reading the signal 
2 0 resulting from the binding between a target molecule and 

a capture molecule said readings being done by two 
different reading devices. 

2. Method according to claim 1, characterized 
in that the capture and the target molecules are nucleotide 

25 sequences. 

3. Method according to claim 1, characterized 
in that the capture and target molecules are respectively 
either antigens or antibodies - 

4* Method according to claim 1, characterized 
30 in that the capture and target molecules are respectively 
either receptors or ligands of said receptors. 

5. Method according to any one of the 
preceding claims, characterized in that the detection 
and/or the quantification of the signal is obtained by 
35 reflection, absorption or diffraction of a light beam, 
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preferably a laser beam, or variation of an electromagnetic 

JjL ^ 

6. Method according to any one of the 
preceding claims, characterized in that the detection 

5 and/or the quantification of the signal is obtained by a 
fluorescent light emission after excitation of the bound 
target and capture molecules by a light beam. 

7. Method according to any one of the claims 
1 to 4, characterized in that the detection and/or the 

10 quantification of the signal is obtained by a direct 
emission of a light beam, a radiation or a magnetic field, 
which is a result of the binding between the" target 
molecule and its capture molecule. 

8. Method according to claim 6 or 7, 
15 characterized in that the emission of a light beam is 

generated by a bound molecule which is selected from the 
group consisting of molecules having chemo, bio, fluoro, 
radioactivity and/or electroluminescence light or 
radiation . 

2 0 9. Method according to any one of the 

preceding claims, characterized in that the binding between 
the target and the capture molecules generates a 
precipitate, preferably an opaque or magnetic precipitate 
such as a deposit of a colloidal metal reagent, preferably 
25 a silver precipitate, upon the surface of the disc and/or 
the corrosion of one or more layer (s) of the surface of the 
disc . 

10 ♦ Method according to any one of the 
preceding claims, characterized in that the binding between 

3 0 the target and the non-cleavable capture molecules allows 

the fixation of one or more molecule (s) used in the 
detection and/or the quantification of a signal which 
results from said binding. 

11. Method according to claim 10, 
3 5 characterized in that the binding between the target and 



AMENDED SHEET 
IPEA/EP 




3 



the non-cleavable capture molecule allows the fixation of 
one or more microbeads or magnetic particles used in the 
detection and/or the quantification of a signal that 
results from said binding. 
5 12 . Method according to any one of the 

preceding claims, characterized in that the signal is 
obtained when the disc is rotating upon its axis (A) . 

13 . Method according to any one of the 
preceding claims, characterized in that the registered data 

10 of the disc are binary data, preferably grooved binary 
data . 

14 . Method according to any one "of the 
preceding claims, characterized in that the disc is a 
compact -disc . 

15 15. Method according to any one of the 

preceding claims, characterized in that the registered data 
are data used in the treatment and the interpretation of 
the signal resulting from the binding between the capture 
and the target molecules. 

20 16, Method according to any one of the 

preceding claims, cteracterized in that the disc comprises 
micro- channels connected and in fluidic contact. 

17, Disc comprising registered data, 
characterized in that it further comprises, fixed upon a 

25 side of its surface, in dedicated areas different from the 
areas comprising registered data, non-cleavable capture 
molecules that allow a binding with target molecules to be 
detected and/or quantified, 

18. Disc according to claim 17, characterized 
30 in that the non-cleavable capture and/or the target 

molecules are selected from the group consisting of nucleic 
acid molecules, preferably nucleotide sequences, antigens, 
antibodies, receptors, ligands of receptors, peptidic or 
proteinic molecules, lipids, saccharides, haptens, 
35 f luorophores , chromophores , catalysts, new macromolecules 
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obtained by combinatorial chemistry or a combination 
thereof . 

19. Disc according to claim 17 or 18, 
characterized in that the registered data of the disc are 

5 binary data, preferably grooved binary data. 

20. Disc according to claim 19, characterized 
in that it is a compact-disc. 

21. Disc according to any one of the claims 
any of the claims 17 to 21, . characterized in that it 

10 comprises microchannels connected and in f luidic contact . 

22. Preparation process of the disc according 
to any one of the claims 17 to 21, which comprises the step 
of a fixation upon a side of the surface of a disc 
comprising registered data, of non-cleavable capture 

15 molecules at specific dedicated areas different from the 
areas comprising registered data, through a photoactivat ion 
of said capture molecules. 

23. Process according to claim 22, 
characterized in that the fixation of non-cleavable capture 

2 0 molecules is obtained through a covalent link between an 

extremity of the capture molecules and the surface layer of 
the disc. 

24. Process according to claim 22 or 23, 
characterized in that the disc surface comprises a 

25 protective layer, preferably made of organic compound, 
which allows or improves the protection and stabilization 
of the non-cleavable capture molecule and/or the 
protection, stabilization and/or detection of the binding 
between the target molecule and its non-cleavable capture 

3 0 molecule. 

25. Diagnostic kit comprising the disc 
according to any one of the claims 17 to 21 and the 
reactants allowing the binding between a target molecule 
and its capture molecule and possibly the reactants 
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allowing the detection of the signal which results from 
said binding. 

26. Detection and/or reading device which 
allows the detection and/or the quantification of the 
5 signal which results from the binding between a target 
molecule present in a sample and its capture molecule, and 
which comprises the disc according to any one of the claims 
17 to 21 or the kit according to claim 25, and means for 
the detection and/or quantification of said signal. 

10 27. Detection and/or reading device according 

to claim 26, being a reading compact-disc device. 

28* Detection and/or reading device according 
to claim 27, characterized in that it comprises a first 
reading head for the reading of registered data upon the 

15 disc and a second reading head for the detection and/or the 
quantification of the signal which results from the binding 
between target molecule and its capture molecule. 

29. Detection and/or reading device according 
to any one of the claims 26 to 28, which comprises 

20 additional means for the purification of the target 
molecule, the specific cleavage of the target molecule, the 
possible genetic amplification of said target molecule 
within an integrated detection and/or reading device. 
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said layer without difficulty and to detect the binding 
between a "target" molecule and its "capture" molecule or 
the result of said binding. If necessary, said layer may be 
omitted before or after the binding between capture and 
5 target molecules. 

To successfully communicate by means of 
nothing than a series of pits in a disc requires computer 
processing and some already available high- technology 
wizardry. At no point does the laser's read mechanism ever 

10 touch the disc surface; all data is preferably conveyed by 
reflections of the laser. In a normal audio CD, the laser 
beam takes a. certain amount of time to return when it is 
reflected off the lands, but it takes longer to travel if 
it is swallowed up and reflected by pits. The depth of the 

15 pit is engineered to be 1/4 the wavelength of the laser 
light. If the reflected beam from the pit cancels out the 
beam from the land, a signal transition is obtained. Signal 
transitions (signaled by the beginning or end of a pit) 
represent binary l's. If there is no signal transition, 

20 this indicates a binary 0. 

One particular feature of commercial 
CD-drives is their property to read such pits and deliver 
data at 900 Kb/sec, making this laser reflector technology 
particularly suitable for the reading not only of the 

25 registered pits but also the result of the binding. 

To maintain synchronization while reading the 
data patterns, the CD drive uses self -clocking mechanism 
that is commonly found in hard disk drives, which is called 
Run Length Limited. Because data exists within finite 

3 0 divisions on the spiral track, each data division extends 
approximately 3 00 nanometers, the CD -microcontroller can 
produce regular clock signals by synchronizing to the speed 
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Specific areas of the diac according to the 
invention can be dedicated to the reading of the reaction 
that is the result of the binding between the target and 
the capture molecules. These specific areas are parts of 
5 the disc surface according to the invention or an area of 
the disc on which a second material is fixed and whose 
surface comprises the capture molecules. These areas can be 
a cavity in the disc- Said second material is a strip of 
plastic upon which the binding between the target and the 

10 capture molecules has already been performed and which is 
thereafter fixed upon the disc for its specific reading. 

Advantageously, each strip can be loaded with 
several different capture molecules that will react 
specifically with the same sample or different samples to 

15 be analyzed. Thereafter, the signal can be read 
individually or simultaneously upon the same disc. A 
classical disc like a compact -disc could be able to handle 
20 or more of such strips. 

Preferred embodiments that are most 

20 advantageous for manufacturing and operation of the 
compact-disc of the invention have dimensions within one or 
more of four pre-existing formats : 

- 5 cm compact disk (CD), having a radius of about 3.8 cm 
and thickness of about 1 mm/ 

25 - 12 cm CD, having a radius of about 6 cm and a thickness 
of 1 mrn# 

- 20 cm CDV (commercially termed a "Laservision" disk) , 
having a radius of 10 cm and a thickness of 2 mm, and 

- 30 cm CDV disk, having a radius of 15 cm and a thickness 
30 of 2 mm. 
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2. Fixation of capture probes on amlnated CDs 

2 solutions were prepared, one containing CMV 
capture probe and the other containing HIV capture probe. 
These solutions were MelM 0.01 M pH 7.5 buffer containing 
denatured DNA capture probe (CMV or HIV) at a concentration 
of 2 fJ-g/vctL and carbodiimide at a concentration of 
1.6 nig / ml . 

3 x 20 fj.1 of these solutions were spotted on 

two aminated CDs and these CDs were incubated at 5 0 °C for 
5 hours in a wet atmosphere. After three washes of 5 min 

with NaOH 0.4 N + Tween 0.25% at 50 °C, these CDs were 

rinsed 3 times with water and dried at 37 °C for 30 min. 

3. Hybridization of CMV blotlnylated DNA on CDs 

IS Both CDs were incubated 5 min in NaOH 0.2 M 

for denaturating capture probe, then rinsed with 0.1 M 
maleate buffer pH 7.5 with 0,15 M NaCl . These CDs were 
then incubated in a hybridization solution containing 
denatured DNA salmon sperm 100 /zg/ml, BSC 4X, Denhardt 5X 

20 and denatured CMV biotinylated DNA at a concentration of 

70 ng/ml for 2 hours at 65 °C. After hybridization step, 

the CDs were washed 3 times with 0.01 M maleate buffer 

* 

containing 15 mM NaCl and Tween™ 0.3% at room temperature. 

The first CD was then incubated with 0.1 M 
25 maleate buffer containing 0.15 M NaCl, 0.1% milk powder and 
streptavidin-peroxidase 1 /xg/ml for 45 min at room 
temperature. After conjugates incubation, both CDs were 
washed 3 times with 0.01 M maleate buffer containing 15 mM 
NaCl and Tween 0.3% at room temperature. 



10 
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4. Detection of hybridized DNA 

The first CD was then incubated for 10 min in 
TMB solution (Medgenix) . A picture was taken of this CD 
after 1 min of this incubation to see blue color appearing 
S where positive hybridization occurred. The result can be 
obtained by absorption of transmitted light through the CD. 

Example 3t Detection of DNA on CD with naeer detection 

The DNA capture probe was spotted on the CD 

10 surface and the hybridization with the target DNA were 
identical to the example l. For the detection of the 
biotinylated .hybridised DNA, the CD was incubated with 
0.1 M tnaleate buffer containing 0.15 M NaCl, 0.1% milk 
powder and etreptavidin-colloidal gold (Sigma, St-Louis, 

15 USA) 1 Aig/ml for 45 min at room temperature. The CD was 
further incubated 30 min in a solution made of equal volume 
of Solution A and B from Silver enhancement kit (Sigma, st- 
Louis, USA) in order to have silver precipitate where 
positive hybridization occurred. This CD was recovered 

20 with a gold layer to allow a laser CD player to read 
information written on the CD and to read the interference 
due to silver precipitate (Fig. 2 and 3). 

Example 3t Detection of protein on CD bv light absorption 
25 The CD used were partly inprinted with data 

on pits and this part was covered with gold. The fixation 
of the capture molecules was done on the periphery of the 
CD, directly on the plastic surface. 
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1 . Carboxylation of CD 

First CDs were incubated 3 0 min in NaOH 1 N 
at room temperature then rinsed 3 times with water and 

dried at 37 °C for 3 0 min* 

5 . 

2. Fixation of antibodies on CDs 

Three different types of antibodies were 
fixed on the carboxylated CD: antibodies against bovine 
serum albumin, antibodies against fluoresceine (for 
10 negative control) and antibodies against streptavidin (for 

positive control) ♦ 

20 ijlI of three different solutions of borate 
buffer 0.02 M NaCl pH 8.2 containing carbodiimide (Acros) 
at 1 mg/ml and one type of the three different antibodies 
15 at 10 /xg/ml were spotted on three different pieces of CD, 

These spots were incubated overnight at 4 °C, and then 
rinsed for 10 min with glycine buffer 0.1 M pH 9.2 
containing casein at 0.1%, then twice with glycine buffer 
0.1 M pH 9.2 containing Tween™ 20 at 0.1% for 5 min and 
20 finally twice with glycine buffer 0.1 M pH 9.2. The CDs 

were dried at 37 °C during 30 min. 

3. Detection of bovine serum albumin by ELISA technicrue on 

CD 

25 The CDs were incubated at room temperature 

with the three different antibodies fixed onto the surface 
with a solution of serum albumin at 10 /xg/ml in PBS 
containing 0.1% of casein. The incubation was for 90 min. 
The CDs were rinsed 3 times with PBS containing 0.1% of 

30 Tween™ 20, and then incubated with biotinylated antibodies 
against serum albumin at 2 0 jig/ml in PBS containing 0.1% of 
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casein for 45 min. They were then rinsed 3 times with PBS 
containing 0.1% of Tween™ 20, and then incubated for 45 
min the CDs in a solution of PBS containing 0.1% of casein 
and either Streptavidin-peroxidase at 1 MS?/™ 1 - T ^ e CDs 
5 were rinsed 3 times with PBS containing 0-1% of Tween™ 20. 
For detection, the CD where streptavidin-peroxidase was 
fixed were incubated in a solution of TMB and pictures were 
taken after 2, 4 and 6 min under camera to see blue color 
appearing where we had spotted antibodies against BSA and 
10 against streptavidin. 

Example 4 » Dotection of proteins on CD with laser detection 

The albumin was spotted on the CD surface and 
the reaction with the antibodies were identical to the 

15 exatnple 3 . The conjugate used to react against the 
biotinylated antibodies was a streptavidin-gold. It. was 
incubated for 45 min in a PBS solution containing 0,1% 
casein at a concentration of 1 jxg/ml . The streptavidin- 
gold served as a center for silver reduction- A solution of 

20 "silver enhancement" (Sigma) for 15 min at room ^temperature 
was used. Silver precipitation was seen at the place where 
antibodies against BSA and against streptavidin were 
spotted. A variation in the light absorption was observed, 
due to the precipitate and the size of the precipitate 

25 which are about 1 /zm in diameter . The presence of pits was 
found by reflection of the laser beam (Fig, 5) . 

Example 5i Magnetic detection of DNA or profcain on CP 

Detection of hybridized DNA or protein on CD 
30 support can be achieved by magnetic process. Biotin bound 
to DNA or antibodies can be recognized by streptavidin 
conjugated to fierro- fluid (Immunicon, Hungtinton Valley, 
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